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Determine that a data stream is to be
transmitted to a second device. (302)

v

Monitor parameter(s) of each of a plurality of
mediums. (304)

v

Determine equivalent bandwidth for each of
the plurality of mediums. (306)

v

Select a medium for data transmission based
on the equivalent bandwidths. (308)

v

Transmit the data stream to the second device
using the selected medium. (310)

transmission of the data
stream to the second device being
interfered with by transmission of
other data to a third device on
another medium?
(312)

Turn off transmission of the other data on the
other medium(s). (314)

FIG. 3
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1
SELECTING A COMMUNICATION MEDIUM
FOR DATA TRANSMISSION

TECHNICAL FIELD

The present embodiments relate generally to networking
technologies, and specifically to selecting a communication
medium for data transmission.

BACKGROUND OF RELATED ART

In a home network, a variety of different networking tech-
nologies may be utilized by consumer devices. Both wired
and wireless networking technologies are currently used by
end users for network connectivity. Because no single net-
working technology may be suitable for all applications and/
or devices, the IEEE developed the IEEE 1905.1 standard for
home networking.

The IEEE 1905.1 standard supports both wireless and
wired technologies—including wireless fidelity (Wi-F1), Eth-
ernet, powerline communication (PL.C), and Multimedia over
Coax (MoCA)—in order to provide a more complete home
networking coverage. However, the IEEE 1905.1 standard
may not necessarily satisfy the needs of consumers in certain
markets (for example, markets where co-axial cables are
dominant), and does not currently include other home net-
working technologies, such as Data over Cable Service Inter-
face Specification (DOCSIS) and Ethernet Passive Optical
Network Protocol over Coax (EPoC).

SUMMARY

An issue that may arise with devices supporting DOCSIS
and EPoC in home networking is that the frequency range of
operation of DOCSIS or EPoC may interfere or overlap with
one or more frequency ranges of operation of the technologies
supported by the IEEE 1905.1 standard. For example, if an
upstream DOCSIS communication occurs in a first frequency
range of between 5 MHz and 85 MHz and a PL.C communi-
cation occurs in a second frequency range of between 1.8
MHz and 50 MHz, then the transmission of the DOCSIS
communication may interfere with the transmission of the
PLC communication. It is desirable to minimize this interfer-
ence.

A device and method are disclosed that mitigate the prob-
lems that arise due to overlapping or interfering frequency
ranges of different networking technologies when transmit-
ting data. In some embodiments, a first device may determine
that a data stream is to be transmitted to a second device, such
as a consumer device. The first device and the second device
may communicate with each other using a variety of different
networking technologies that utilize different communication
mediums. Depending on implementation, the first and second
devices may communicate with each other within a wired
communication system, a wireless communication system, or
awired and wireless communication system. The first device
may select one of the plurality of communication mediums
for data transmission, and transmit the data stream to the
second device using the selected communication medium.
According to some embodiments, the plurality of communi-
cation mediums may include an Ethernet transmission line, a
co-axial cable, a power line, and a wireless medium.

For at least one embodiment, during transmission of the
data stream to the second device, the first device determines
whether the transmission of the data stream using the selected
communication medium is being interfered with by transmis-
sion of other data from the first device to a third device on
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another communication medium. If the transmission of the
data stream to the second device using the selected commu-
nication medium is being interfered with by the transmission
of the other data to the third device on the other communica-
tion medium, then the first device turns offthe transmission of
the other data to the third device on the other communication
medium. On the other hand, if there is no interference
detected, the first device continues the transmission of the
data stream to the second device without turning off other
transmission(s) of other data to the third device (and/or to
other devices) on other communication medium(s). In this
manner, the first device may select the best or most reliable
communication medium and mitigate interference during
transmission of data.

BRIEF DESCRIPTION OF THE DRAWINGS

The present embodiments are illustrated by way of
example and are not intended to be limited by the figures of
the accompanying drawings, where:

FIG. 1 is a block diagram of a networking system within
which the present embodiments may be implemented;

FIG. 2 is a block diagram of a computing device in accor-
dance with some embodiments; and

FIG. 3 is an illustrative flow chart depicting a data trans-
mission operation in accordance with some embodiments.

DETAILED DESCRIPTION

In the following description, numerous specific details are
set forth such as examples of specific components, circuits,
and processes to provide a thorough understanding of the
present disclosure. The term “coupled” as used herein means
connected directly to or connected through one or more inter-
vening components or circuits. Also, in the following descrip-
tion and for purposes of explanation, specific nomenclature is
set forth to provide a thorough understanding of the present
embodiments. However, it will be apparent to one skilled in
the art that these specific details may not be required to
practice the present embodiments. In other instances, well-
known circuits and devices are shown in block diagram form
to avoid obscuring the present disclosure. Any of the signals
provided over various buses described herein may be time-
multiplexed with other signals and provided over one or more
common buses. Additionally, the interconnection between
circuit elements or software blocks may be shown as buses or
as single signal lines. Each of the buses may alternatively be
a single signal line, and each of the single signal lines may
alternatively be buses, and a single line or bus might represent
any one or more of a myriad of physical or logical mecha-
nisms for communication between components. The present
embodiments are not to be construed as limited to specific
examples described herein but rather to include within their
scopes all embodiments defined by the appended claims.

FIG. 1 is a block diagram of a networking system 100 in
accordance with the present embodiments. In one embodi-
ment, the system 100 may include a plurality of devices, such
as a first device 110, a second device 120, and a third device
130, within a network 140. Although only three devices 110-
130 are shown in the example of FIG. 1, the system 100 may
include additional devices that are capable of communicating
with each other and with the devices 110-130 within the
network 140. For some embodiments, the first device 110, the
second device 120, and the third device 130 may be, for
example, any network-enabled device, such as a computer, a
laptop, a smart phone or cell phone, a personal digital assis-
tant (PDA), table device, switch, router, hub, gateway, or the
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like. The first device 110, the second device 120, and the third
device 130 may each include a transmitter/receiver (e.g., a
transceiver) circuit, one or more processing resources, one or
more memory resources, and a power source (e.g., battery).
The memory resources may include a non-transitory com-
puter-readable medium (e.g., one or more nonvolatile
memory elements, such as EPROM, EEPROM, Flash
memory, a hard drive, etc.) that stores instructions for per-
forming operations described below with respect to FIG. 3.

Devices within the system 100 may communicate with
each other over one or more different communication medi-
ums. For example, the communication mediums may include
a wireless medium (such as provided by Wi-Fi), an Ethernet
transmission line, a co-axial cable, and a power line. In the
example illustrated in FIG. 1, the first device 110 communi-
cates with the second device 120 using a first communication
medium M1 and also communicates with the third device 130
using a second communication medium M2. The first device
110 may also communicate with other devices (not shown)
and/or the Internet to enable devices of the network 140 to
also connect to the Internet (e.g., such as the second device
120 and the third device 130).

According to some embodiments, the first device 110 may
include a mechanism (i) to select a communication medium
from a plurality of communication mediums for transmitting
a data stream to a device (such as the second device 120), (ii)
to determine whether interference exists as a result of the
transmission of other data via another communication
medium to another device (such as the third device 130), and
(iii) to turn off the transmission of the other data to the other
device when interference exists. For example, the first device
110, the second device 120, and/or the third device 130 may
each support various network technologies (e.g., Wi-Fi, PLC,
MoCA, Ethernet, DOCSIS, and EPoC) that use different
communication mediums (e.g., a wireless medium, an Ether-
net transmission line, a co-axial cable, a power line, etc.). The
first device 110 may determine that a data stream is to be
transmitted to the second device 120 (e.g., the first device 110
receives a data stream from another device or the Internet for
transmission to the second device 120), and may use the
mechanism to determine which communication medium to
use to transmit the data stream to the second device 120. The
mechanism may allow the first device 110 to select the best or
most reliable communication medium to transmit the data
stream to the second device 120 (using a corresponding net-
work technology). The first device 110 may make the deter-
mination based on a variety of different factors, as described
below, and transmit the data stream to the second device 120
using the selected communication medium (such as the com-
munication medium M1).

During the transmission of the data stream from the first
device 110 to the second device 120, the first device 110 may
determine whether the transmission of the data stream using
the selected communication medium M1 is being interfered
with by transmission of other data to another device on
another communication medium. For example, the first
device 110 may be transmitting other data to the third device
130 using the second communication medium M2 prior to
determining that a data stream is to be transmitted to the
second device 120 and/or prior to transmitting the data stream
to the second device 120. If interference is detected, the first
device 110 may turn off the transmission of the other data to
the third device 130 using the second communication
medium M2. In one example, the first device 110 may instead
select and use another communication medium that does not
interfere with the transmission of the data stream to the sec-
ond device 120 to continue the transmission of the other data
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to the third device 130 (e.g., a third communication medium
M3). As a result, the mechanism may allow the first device
110 to accommodate different networking technologies with-
out impacting the performance of data transmission.

While the example described with respect to FIG. 1 illus-
trates the first device 110 using the mechanism to select a
communication medium for transmitting a data stream and to
mitigate interference, the second device 120 and/or the third
device 130 may also include the described mechanism.

FIG. 2 is a block diagram of a network-enabled device in
accordance with some embodiments. For example, the device
200 may correspond to the first device 110, the second device
120, and/or the third device 130 in the system 100 of FIG. 1.
In one embodiment, the device 200 may include a network
interface 210, a processor 220, and a memory 230. The net-
work interface 210 is used to communicate with other devices
in a network and/or the Internet either directly or via one or
more intervening networks. In one example, the network
interface 210 may communicate with another device using
any one of the IEEE 1905.1 networking technologies—Wi-
Fi, Ethernet, PLC, and MoCA—as well as DOCSIS and
EPoC. The processor 220, which is coupled to the network
interface 210 and the memory 230, may be any suitable pro-
cessor capable of executing scripts or instructions of one or
more software programs stored in the device 200 (e.g., within
the memory 230).

Memory 230 includes a non-transitory computer-readable
medium (e.g., one or more nonvolatile memory elements,
such as EPROM, EEPROM, Flash memory, a hard drive, and
so on) that stores the following software modules:

a medium monitor module 232 to monitor one or more
parameters for each of a plurality of communication
mediums that may be used by the device 200 to transmit
data to another device (e.g., as described for operation
304 of FIG. 3);

an equivalent bandwidth determine module 234 to deter-
mine the equivalent bandwidth for each of the plurality
of communication mediums based on the one or more
monitored parameters (e.g., as described for operation
306 of FIG. 3);

amedium select module 236 to select one of the plurality of
communication mediums for transmitting data to
another device based on the determined equivalent
bandwidths (e.g., as described for operation 308 of FIG.
3);

an interference detect module 238 to determine whether
data transmission to one device using the selected com-
munication medium is being interfered with by trans-
mission of other data on another communication
medium to another device, and to turn off the transmis-
sion of data to the other device using the other commu-
nication medium when interference is detected (e.g., as
described for operation 312 and 314 of FIG. 3).

Each software module includes instructions that, when
executed by processor 220, cause the device 200 to perform
the corresponding functions. Additional modules (not shown)
may also be stored within the memory 230. The non-transi-
tory computer-readable medium of memory 230 thus
includes instructions for performing all or a portion of the
operations of method 300 of FIG. 3.

As described, the processor 220, which is coupled to the
network interface 210 and the memory 230, may be any
suitable processor capable of executing scripts or instructions
of one or more software programs stored in the device 200
(e.g., within memory 230). For example, the processor 220
may execute medium monitor module 232, equivalent band-
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width determine module 234, medium select module 236,
and/or interference detect module 238.

FIG. 3 is an illustrative flow chart depicting a method 300
for performing a data transmission operation in accordance
with the present embodiments. As described above, the
present embodiments allow a network-enabled device, such
as the first device 110 of FIG. 1 or the device 200 of FIG. 2, to
transmit data to a second device 120 while supporting a
plurality of different networking technologies. Referring also
to FIGS. 1 and 2, the first device 110 may determine that a
data stream is to be transmitted to another device, such as the
second device 120 (302). In one example, the first device 110
may receive a data stream from another source or device (e.g.,
via the Internet) that is to be transmitted to the second device
120.

For example, the first device 110 may correspond to a
router or switch of a user’s home network, while the second
device 120 may correspond to a network-enabled television.
The first device 110 and the second device 120 may commu-
nicate with each other within the network 140 (e.g., the user’s
home network) over a plurality of communication mediums
(e.g., a wireless medium, an Ethernet transmission line, a
co-axial cable, a power line) using corresponding networking
technologies (e.g., Wi-Fi, Ethernet, PLC, MoCA, DOCSIS,
EPoC). The first device 110 may receive a data stream, such
as data for content that is to be displayed on the user’s tele-
vision (e.g., received from an online content source over the
Internet).

The first device 110 may monitor (e.g., periodically) one or
more parameters of each of the plurality of communication
mediums in which it may transmit the data stream to the
second device 120 (304). According to variations, the first
device 110 may monitor the one or more parameters before,
during, and/or after it determines that a data stream is to be
transmitted to the second device 120. The parameters of the
communication mediums may include (i) the data rate of the
medium, which corresponds to the rate at which data may be
transmitted to a particular destination or node, (ii) the error
rate of the medium, which corresponds to the amount of noise
and/or interference on the communication medium (e.g.,
indicative of the quality of the communication medium), and
(iii) the medium utilization information, which measures how
busy the medium is. The first device 110 may also monitor
other parameters of the communication mediums, such as
parameters related to quality of service or power consump-
tion.

In response to determining that a data stream is to be
transmitted to another device, the first device 110 may deter-
mine the equivalent bandwidths for each of the plurality of
communication mediums (306). The equivalent bandwidth
for a particular communication medium may be determined
based on the data rate, the error rate, and/or the utilization
information for that communication medium. For example,
equivalent bandwidth, EB, may be expressed as follows:

EB=r(1-e)(1-m) (Eq. 1).

where “r” corresponds to the data rate, “‘e” corresponds to the
error rate, and “m” corresponds to the medium utilization
information for that communication medium.

In some cases, the error rate for one or more communica-
tion mediums may spike at an instance in time. To accommo-
date for outlier error rates, the error rate for a communication
medium may be monitored by sampling a set of error rates at
different instances in time and averaging the sampled set of
error rates. The averaged error rate may be a better measure-
ment for the quality or amount of noise on the communication
medium than a monitored error rate having a spike at one
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instance in time. In some embodiments, the error rates may be
monitored by transmitting training packets to other devices or
nodes.

The first device 110 may select one of the communication
mediums to transmit the data stream to the second device 120
based on the determined equivalent bandwidths of each of the
communication mediums (308). According to at least one
embodiment, the first device 110 may compare the deter-
mined equivalent bandwidths of each of the communication
mediums and select the communication medium with the
highest equivalent bandwidth to transmit the data stream. The
first device 110 may also select a communication medium by
determining whether one or more of the communication
mediums has an error rate that is equal to or greater than a
threshold error rate, and removing such communication
mediums from selection. In this manner, even if the equiva-
lent bandwidth for such communication medium(s) is greater
than other communication mediums, the first device 110 may
not select that communication medium for transmitting the
data (e.g., as a result of the high error rate). For these embodi-
ments, only those communications that have an error rate
lower than the threshold error rate may be considered for
selection.

In some embodiments, the first device 110 may similarly
use a threshold data rate to determine whether one or more
communication mediums has a date rate that is lower than a
threshold data rate, and removing such communication medi-
ums from selection.

As an addition or an alternative, the first device 110 may
also determine the equivalent bandwidth of each of the net-
working technologies that use corresponding communication
mediums, and determine which networking technology to use
with the selected communication medium. For example, if the
first device 110 determines that co-axial cable is the best
communication medium to transmit data to the second device
120, the first device 110 may also determine which of the
technologies that use co-axial cable is best suited for the data
transmission (e.g., select between MoCA, EPoC, or DOC-
SIS).

The first device 110 transmits the data stream to the second
device 120 using the selected communication medium (310).
According to some embodiments, once the first device 110
begins to transmit the data using the selected communication
medium, the error rates for the selected communication
medium and/or other communication mediums may change
(e.g., increase or decrease). As a result, the first device 110
may continue to monitor the parameters of the communica-
tion mediums after the data transmission begins and/or cal-
culate the equivalent bandwidths of the communication medi-
ums (and/or the equivalent bandwidths of the networking
technologies). If the quality of the selected communication
medium worsens during the transmission of data, the first
device 110 may then dynamically switch from the selected
communication medium to another communication medium
having a better equivalent bandwidth.

Still further, in some embodiments, the first device 110
may dynamically switch mediums at predefined times (e.g.,
determine the equivalent bandwidths at certain times during
the transmission of data and, if necessary, make a new selec-
tion). The first device 110 may also dynamically switch medi-
ums based on the data being transmitted (e.g., media stream)
so that a data transmission session may first be completed
before the medium switching occurs. In another embodiment,
the first device 110 may dynamically switch mediums based
on the underlying network technology being used to transmit
data. The first device 110 may monitor the communication
medium (e.g., the error rate, the data rate) and/or determine
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the equivalent bandwidth for the communication medium at
specified intervals of time. For example, if the data is being
transmitted by the first device 110 to the second device 120
using PLC, the first device 110 may monitor the communi-
cation medium and/or determine the equivalent bandwidth
for the communication medium every 33.3 ms, whereas if the
data is being transmitted using MoCA, the first device 110
may monitor the communication medium and/or determine
the equivalent bandwidth for the communication medium
every 50 ms (e.g., under the assumption that MoCA is typi-
cally more stable than PL.C).

As described, the frequency range of operation of a com-
munication medium may interfere or overlap with another
frequency range of operation of another communication
medium. When the first device 110 transmits the data stream
to the second device 120 using the selected communication
medium, the first device 110 may determine whether the
transmission of the data stream to the second device 120 using
the selected communication medium is being interfered with
by the transmission of other data to another device (e.g., the
third device 130 of FIG. 1) on another communication
medium (312).

For example, the first device 110 may have been transmit-
ting other data to the third device 130 using another commu-
nication medium prior to determining that a data stream is to
be transmitted to the second device 120 (at 302) and/or prior
to transmitting the data stream to the second device 120 (at
310). If interference is detected, the first device 110 may
cause the transmission of the other data to the third device 130
using the other communication medium to be turned off (e.g.,
turn off the transmitter of the interfering transmission of data)
(314). In another example, the first device 110 may cause the
other data that is transmitted to the third device 130 using the
interfering communication medium to be transmitted instead
on yet another communication medium that does not interfere
with the transmission of the data stream to the second device
120 using the selected communication medium. If no inter-
ference is detected, as tested at 312, the first device 110 may
continue to transmit the data stream to the second device 120
using the selected communication medium and continue to
transmit the other data to the third device 130 using the other
communication medium (that does not interfere with the
transmission of data on the selected communication
medium).

In this manner, the first device 110 may select the most
reliable or stable communication medium in which to trans-
mit data to a second device 120, select a different communi-
cation medium if another communication medium is deter-
mined to be more reliable, and/or turn off interfering data
transmission to a third device 130 using another communica-
tion medium.

Referring back to FIG. 1, according to some embodiments,
the first device 110 may share information about the commu-
nication mediums with other devices in the network 140 (e.g.,
with the second device 120, the third device 130, and other
devices not shown). Such information may include the moni-
tored parameters of the communication mediums, the deter-
mined equivalent bandwidths of the communication medi-
ums, information about the interference(s) detected during
transmission of data on a selected communication medium
and associated protocol, instructions to turn off data trans-
mission using a particular communication medium, etc. For
example, the first device 110 may transmit a data stream to
one or more devices within the network using a power line
(via PLC protocol) and may determine that another data
transmission using co-axial cable (via DOCSIS protocol) is
interfering with the transmission of the data stream on the
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power line. The first device 110 may share this information to
other devices within the network 140 to allow the other
devices to coordinate with the first device 110 by also turning
off data transmission using co-axial cable.

In one embodiment, the first device 110 may share the
described information with other devices by broadcasting the
information (e.g., to not use a particular communication
medium for data transmission for a period of time) to the other
devices within the network 140. For example, IEEE 1905.1
includes a mechanism that enables information to be shared
between nodes or devices. The first device 110 may use this
mechanism to broadcast the information pertaining to the
communication mediums. In another example, the first device
110 may transmit a control packet to the other devices (e.g., to
inform the other devices to turn off or to not use a particular
communication medium for a period of time) using respective
communication mediums that the other devices are capable of
supporting and/or using the most stable or most reliable com-
munication medium. In cases where the communication
mediums for a device in the network 140 are unstable or
unreliable, the first device 110 may transmit the control
packet to the device using multiple communication mediums
(e.g., using both wireless and Ethernet transmission line).

In the foregoing specification, the present embodiments
have been described with reference to specific exemplary
embodiments thereof. It will, however, be evident that various
modifications and changes may be made thereto without
departing from the broader scope of the disclosure as set forth
in the appended claims. The specification and drawings are,
accordingly, to be regarded in an illustrative sense rather than
a restrictive sense. For example, method depicted in the flow
chart of FIG. 3 may be performed in other suitable orders
and/or one or more methods steps may be omitted.

What is claimed is:

1. A method for transmitting data from a first device to a
second device within a wired communication system, the
method being performed by the first device and comprising:

determining that a data stream is to be transmitted to the

second device;

selecting one of a plurality of communication mediums for

transmitting the data stream to the second device;
transmitting the data stream to the second device using the
selected communication medium;
determining that the transmission of the data stream to the
second device using the selected communication
medium is being interfered with by transmission of other
data from the first device to a third device on another of
the plurality of communication mediums; and

inresponse to determining that the transmission of the data
stream to the second device on the selected communi-
cation medium is being interfered with by the transmis-
sion of the other data to the third device using the other
communication medium, turning off the transmission of
the other data to the third device on the other communi-
cation medium.

2. The method of claim 1, wherein the third device and the
second device are the same device.

3. The method of claim 1, wherein selecting one of the
plurality of communication mediums comprises:

determining, for each of the plurality of communication

mediums, an equivalent bandwidth based on a utiliza-
tion information of the corresponding communication
medium, an error rate of the corresponding communica-
tion medium, and a data rate of the corresponding com-
munication medium.

4. The method of claim 3, wherein selecting one of the
plurality of communication mediums further comprises:
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comparing the determined equivalent bandwidths for each
of' the plurality of communication mediums; and

selecting the communication medium having a highest
equivalent bandwidth.

5. The method of claim 3, wherein selecting one of the

plurality of communication mediums further comprises:
determining that one or more of the plurality of communi-
cation mediums has an error rate that is equal to or
greater than a threshold rate; and
selecting one of the communication mediums that has an
error rate less than the threshold rate.
6. The method of claim 3, further comprising:
periodically monitoring at least one of the utilization infor-
mation, the error rates, or the data rates of each of the
plurality of communication mediums.
7. The method of claim 6, wherein monitoring the error
rates of each of the plurality of communication mediums
comprises:
sampling a set of error rates of each of the plurality of
communication mediums at different instances in time;
and
averaging the sampled set of error rates.
8. The method of claim 1, wherein the plurality of commu-
nication mediums comprises an Ethernet transmission line, a
co-axial cable, and a power line.
9. A communication device, comprising:
a network interface to transmit a data stream to a second
device using a selected one of a plurality of communi-
cation mediums;
a processor coupled to the network interface; and
a memory storing instructions that, when executed by the
processor, cause the communication device to:
determine that the data stream is to be transmitted to the
second device;

select one of the plurality of communication mediums to
be used by the network interface to transmit the data
stream to the second device;

determine that the transmission of the data stream to the
second device using the selected communication
medium is being interfered with by transmission of
other data from the communication device to a third
device on another of the plurality of communication
mediums; and

in response to determining that the transmission of the
data stream to the second device on the selected com-
munication medium is being interfered with by the
transmission of the other data to the third device using
the other communication medium, turn off the trans-
mission of the other data to the third device on the
other communication medium.

10. The communication device of claim 9, wherein the
third device and the second device are the same device.

11. The communication device of claim 9, wherein execu-
tion of the instructions by the processor causes the commu-
nication device to selects the one of the plurality of commu-
nication mediums by determining, for each of the plurality of
communication mediums, an equivalent bandwidth based on
a utilization information of the corresponding communica-
tion medium, an error rate of the corresponding communica-
tion medium, and a data rate of the corresponding communi-
cation medium.

12. The communication device of claim 11, wherein execu-
tion of the instructions by the processor causes the commu-
nication device to selects the one of the plurality of commu-
nication mediums by (i) comparing the determined equivalent
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bandwidths for each of the plurality of communication medi-
ums, and (ii) selecting the communication medium having a
highest equivalent bandwidth.

13. The communication device of claim 11, wherein execu-
tion of the instructions by the processor causes the commu-
nication device to selects the one of the plurality of commu-
nication mediums by (i) determining that one or more of the
plurality of communication mediums has an error rate that is
equal to or greater than a threshold rate, and (ii) selecting one
ofthe communication mediums that has an error rate less than
the threshold rate.

14. The communication device of claim 11, wherein execu-
tion of the instructions by the processor causes the commu-
nication device to periodically monitors at least one of the
utilization information, the error rates, or the data rates of
each of the plurality of communication mediums.

15. The communication device of claim 14, wherein execu-
tion of the instructions by the processor causes the commu-
nication device to monitors the error rates of each of the
plurality of communication mediums by (i) sampling a set of
error rates of each of the plurality of communication medi-
ums at different instances in time, and (ii) averaging the
sampled set of error rates.

16. The communication device of claim 9, wherein the
plurality of communication mediums comprises an Ethernet
transmission line, a co-axial cable, and a power line.

17. A non-transitory computer-readable medium storing
program instructions that, when executed by a communica-
tion device, cause the communication device to perform
operations comprising:

determine that a data stream is to be transmitted to a second

device;

select one of a plurality of communication mediums for

transmitting the data stream to the second device;
transmit the data stream to the second device using the
selected communication medium;
determine whether the transmission of the data stream to
the second device using the selected communication
medium is being interfered with by transmission of other
data from the communication device to a third device on
another of the plurality of communication mediums; and

turn off the transmission of the other data to the third device
on the other communication medium if transmission of
the data stream to the second device on the selected
communication medium is being interfered with by the
transmission of the other data to the third device using
the other communication medium.

18. The non-transitory computer-readable medium of
claim 17, wherein the third device and the second device are
the same device.

19. The non-transitory computer-readable medium of
claim 17, wherein execution of the program instructions
causes the communication device to select one of the plurality
of communication mediums by determining, for each of the
plurality of communication mediums, an equivalent band-
width based on a utilization information of the corresponding
communication medium, an error rate of the corresponding
communication medium, and a data rate of the corresponding
communication medium.

20. The non-transitory computer-readable medium of
claim 19, wherein execution of the program instructions
causes the communication device to select one of the plurality
of communication mediums by (i) comparing the determined
equivalent bandwidths for each of the plurality of communi-
cation mediums, and (ii) selecting the communication
medium having a highest equivalent bandwidth.
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21. The non-transitory computer-readable medium of
claim 19, wherein execution of the program instructions
causes the communication device to select one of the plurality
of communication mediums by (i) determining that one or
more of the plurality of communication mediums has an error
rate that is equal to or greater than a threshold rate, and (ii)
selecting one of the communication mediums that has an
error rate less than the threshold rate.

22. The non-transitory computer-readable medium of
claim 19, wherein execution of the program instructions
causes the communication device to periodically monitor at
least one of the utilization information, the error rates, or the
data rates of each of the plurality of communication mediums.

23. The non-transitory computer-readable medium of
claim 22, wherein execution of the program instructions
causes the communication device to monitor the error rates of
each of the plurality of communication mediums by (i) sam-
pling a set of error rates of each of the plurality of communi-
cation mediums at different instances in time, and (ii) aver-
aging the sampled set of error rates.

24. The non-transitory computer-readable medium of
claim 17, wherein the plurality of communication mediums
comprises an Ethernet transmission line, a co-axial cable, and
a power line.
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